














































%DFNJURXQG (QGRYDVFXODU WKHUDS\ RI FKURQLF LQIUDUHQDO DRUWLF RFFOXVLRQ LV IHDVLEOH +RZHYHU











ZHUHKLJKHU WHQGHQF\ WRZDUG WKHJURXS  LQJURXSYV LQJURXSS 7KHDUF
RIFDOFLXPPRUHWKDQZHUHPRUHVLJQL¿FDQWO\REVHUYHGLQJURXSQ LQJURXSYV



















0HWKRGV  FRQVHFXWLYH SDWLHQWV ZHUH HQUROOHG E\  LQYHVWLJDWRUV DW  LQVWLWXWLRQV LQ WKLV
SURVSHFWLYH UHJLVWU\ 'HVFULSWLYH GDWD ZDV FROOHFWHG IURP  SUHGRPLQDQWO\ LQIUDLQJXLQDO DQG
LQIUDSRSOLWHDO OHVLRQV WR HYDOXDWH WKH DFXWH SURFHGXUDO HIIHFWLYHQHVV RI RUELWDO WUHDWPHQW 3DWLHQW




K\SHUWHQVLRQ  DQG K\SHUOLSLGHPLD  0LOG PRGHUDWH RU VHYHUH FDOFLXP ZDV QRWHG
LQRI OHVLRQV ORFDWLRQRI OHVLRQVZDVVXSHU¿FLDO IHPRUDODQGRWKHUSUR[LPDOYHVVHOV 















0HWKRGV  SDWLHQWV PDOHV  PHDQ DJH    \ XQGHUZHQW SHUFXWDQHRXV WUHDWPHQW





9HUWHEUREDVLODU LQVXI¿FLHQF\ 9%, Q  DVVRFLDWHG 9%, DQG 8/, Q  FRURQDU\ VWHDO
V\QGURPHQ DV\PSWRPDWLFSDWLHQWVZLWKVHYHUHFRURQDU\GLVHDVHQ SDWLHQWVKDGDVVRFLDWHG
9HUWHEUDO$UWHU\VWHQRVLVFDURWLGVWHQRVHVOHVLRQVZHUHSUHYHUWHEUDOSRVWYHUWHEUDOERWK

























DW IRXU FHQWHUV LQ WKH86ZHUH HQUROOHG %DVHOLQH GHPRJUDSKLFVPHGLFDO KLVWRU\ DQG IXQFWLRQDO
VWDWXV ZHUH UHFRUGHG /HVLRQ SDUDPHWHUV DQG SURFHGXUDO FKDUDFWHULVWLFV ZHUH DQDO\]HG DW D FRUH
YDVFXODUODERUDWRU\%ORRGVDPSOHVZHUHFROOHFWHGGXULQJDQGSRVWSURFHGXUHDQGWKHQDQDO\]HGIRU
PDUNHUVRIKHPRO\VLV7KHSULPDU\HQGSRLQWZDVWKHRFFXUUHQFHRIFOLQLFDOO\VLJQL¿FDQWKHPRO\VLV




ZDV VHHQ LQ   VXEMHFWV 1RQH RI WKH VXEMHFWVPHW WKH FOLQLFDO HYHQW FULWHULD DQG VR WKH
SULPDU\HQGSRLQWRIWKHVWXG\ZDVQRWUHDFKHGLQDQ\VXEMHFW7KHVHFRQGDU\VDIHW\HQGSRLQWVZHUH
K\SHUWHQVLYHFULVLV LQRQHSDWLHQW DQG WUDQVLHQWKHPRJORELQXULD LQ WKUHH 3URFHGXUDO
HYHQWVLQFOXGHGGLVVHFWLRQLQWKUHHOHVLRQVVSDVPLQVL[SHUIRUDWLRQLQRQHDQG
